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A two-way  analysis  of  variance  yielded  no  signif ic 
differences  between  nationalities  by  treatment  interact 
and  no  significant  differences  between  experimental  and 
control  groups  across  nationalities;  however,  there  wer 

treatment.  While  both  the  Venezuelan  and  Saudi  Arabian 
students  were  reading  in  a second  language,  the  Saudi 
students  also  had  a non-Western  cultural  background. 

The  results  of  this  study  do  not  support  the  theor 
cal  position  on  the  facilitative  effect  of  advance  orga 
izers.  Despite  predictions  that  the  advance  organizer 
greater  facilitative  effect  on  more  unfamiliar  material 
present  findings  do  not  support  this  position.  The  pos 
use  of  advance  organizers  in  ESL  (English  as  a Second 
Language)  programs  is  not  supported  by  the  present  find 
Further  research  should  focus  more  specifically  on  the 
cultural  differences  of  subjects  as  well  as  the  effect 
language  differences. 


CHAPTER  I 
INTRODUCTION 


suggests  that  this  cognitive  structure  manipulation  can  be 
best  accomplished  by  the  use  of  cognitive  "organizers."  He 
has  formulated  the  concept  of  the  "advance  organizer,"  which 

inclusiveness  and  generality  than  the  new  material  (Ausubel, 
Novak,  and  Hanesian,  1978) . Through  this  previously 
established  organizer,  the  new  ideas  are  thus  incorporated 
into  the  cognitive  structure. 

Although  new  facts  and  ideas  may  be  incorporated  into 
the  cognitive  structure,  a second  factor  must  operate  if 

tained  as  discriminable  entities  from  the  higher  level 
concepts  under  which  they  are  subsumed.  The  advance  organ- 
izer can  serve  this  second  function  of  maintaining  the 
requisite  discriminability . The  advance  organizer  can 
facilitate  discriminability  by  specifically  delineating 
similarities  and  differences  between  the  new  materials  and 
established  concepts. 

As  seen  by  Ausubel,  a third  factor  affecting  retention 
is  a seeming  or  real  contradiction  between  the  new  material 
and  the  established  concepts.  Ausubel  says  that  the  indivi- 
dual upon  encountering  such  contradiction  will  dismiss  the 
new  material  as  fallacious,  will  compartmentalize  the  new 
material  and  try  to  remember  it  by  rote,  or  will  attempt  to 

Chapter  IX  of  this  study  will  review  the  experimental 


by  Ausubel  and  other  research- 


the  difft 


students  who  read  the  advance  organizer  material  before  the 
learning  passage  and  students  who  read  the  learning  passage 


American,  Venezuelan  and  Saudi  Arabian  students  across 
treatment  conditions? 


Importance  of  the  Study 

The  results  of  this  study  could  be  of  importance  in  the 
field  of  educational  research.  Prom  a practical  standpoint, 
comprehension  of  written  material  is  certainly  one  of  the 
principal  means  of  acquiring  knowledge.  Any  method  of  pre- 
sentation which  can  be  shown  to  facilitate  the  learning 
process  could  be  advantageous  to  all  students.  Of  particu- 
lar importance  is  the  possible  facilitation  of  comprehension 

native  tongue  of  the  reader.  That  is,  will  advance  organ- 
izers facilitate  reading  and  comprehension  for  bilingual 
students  or  those  in  an  English  as  a Second  Language  (ESL) 
program? 

If  the  effectiveness  of  the  advance  organizer  can  be 
successfully  demonstrated,  its  possible  use  in  bilingual 
student  programs  should  be  examined  in  greater  detail. 


From  a theoretical  point  of  view, 
organizer  technique  results  in  better 
retention  with  this  group  of  students  (foreign  students)  the 
findings  may  be  interpreted  as  support  for  Ausubel's  theory 

and  Mayer  predict  that  an  advance  organizer  would  be  most 
facilitative  when  the  material  to  be  learned  is  unfamiliar. 

this  theoretical  position. 


CHAPTER  II 

REVIEW  OF  THE  LITERATURE 


experience  in  the  nervous  system)  "is  hierarchically  organ- 


subsumed  less  inclusive  subconcepts  and  information  data" 
(Ausubel,  1960,  p.  267).  The  principal  function  of  the 
advance  organizer  is  to  bridge  the  gap  between  what  the 
learner  already  knows  and  what  he/she  needs  to  know  before 
successfully  learning  to  do  the  task  at  hand.  The  advance 
organizer  provides  the  student  with  (1)  a general  overview 


general!! 


(1976)  compare 


preinstructional  strategies,  such  as  pretests,  behavioral 
objectives,  overviews,  and  advance  organizers.  They 
reported  that  advance  organizers  worked  best  with  university 
students  and  above  average  school  age  children  in  clarifying 
unfamiliar  information.  Lawton  and  Wanska  (1977)  defended 
advance  organizers  and  stated  two  conditions  for  meaningful 
learning:  (1)  the  learner  should  already  have  appropriate 

background  material  in  his/her  cognitive  structure,  and 
(2)  the  content  should  be  valid.  Scandura  and  Wells  (1967) 
studied  the  effect  of  advance  organizers  in  the  learning  of 

significant  differences  in  retention  favored  the  advance 

Newell  and  Olejnik  (1980),  in  their  study,  "Imagery, 
Concreteness  and  Advance  Organizers,”  examined  the  attri- 
butes of  prose  passages  used  in  studies  of  advance  organ- 
izers. They  used  the  material  developed  by  Kuhn  and  Novak 
(1971),  i.e.,  the  prose  learning  passage  on  homeostasis  and 
the  "float  and  valve"  advance  organizer.  The  purpose  of  the 
study  was  (a)  "to  demonstrate  a reliable  method  of  deter- 
mining the  attributes  of  prose  material  on  a concrete- 


the  passages  (advance  organizer,  learning  passage 


and  an  historical  passage)  using  a 20-term  rating  scale  of 
the  semantic  differential  type,  developed  by  Voss  and  Newell 
(1977) . The  advance  organizer  and  the  prose  passage  were 
rated  significantly  higher  in  meaningfulness,  concreteness 
and  perceptual  aspects  than  was  the  historical  passage.  The 
20-item  multiple  choice  test  developed  by  Kuhn  and  Novak 
(1971)  was  also  administered  to  the  six  student  groups  used 

In  the  second  phase  of  the  study,  a different  group  of 
students  was  used  to  determine  whether  or  not  the  advance 
organizer  facilitated  learning  of  the  prose  material  on 
homeostasis.  There  were  six  treatments  involved  here. 

1.  Advance  organizer  plus  learning  passage. 

2.  Historical  passage  plus  learning  passage. 

3.  Learning  passage  alone. 

4.  Advance  organizer  alone. 

5.  Historical  passage  alone. 

6.  None  of  the  prose  passages. 

Significantly  higher  test  scores  were  produced  by  the 
first  group.  This  group  performed  better  on  the  retention 
test  than  did  the  historical  passage  plus  learning  passage 
group  or  the  learning  passage  only  group.  The  third  group 
who  read  only  the  learning  passage  did  better  than  the  group 
given  only  the  advance  organizer,  but  these  results  were 
not  statistically  significant.  The  historical  passage  and 
learning  passage  group  produced  lower  scores  than  did  the 


, those  students  who 
received  only  the  advance  organizer  received  better  scores 


organizers  to  improve  comprehension  of  a content  text  among 
76  seventh  grade  students  in  a junior  high  school.  Subjects 

the  end.  Group  2 was  given  the  same  instructions  and  also 

the  same  instructions  as  the  other  groups  and  in  addition 
was  given  as  an  advance  organizer  a written  handout.  One 
week  later  all  groups  were  given  an  identical  multiple- 
choice  questions  test.  This  study  indicated  a significant 
difference  favoring  the  advance  organizer  group. 

Kuhn  and  Novak  (1971)  found  that  there  is  a significant 
difference  between  the  results  obtained  on  posttests  given 
immediately  compared  with  results  of  posttests  administered 
three  weeks  later.  The  classes  who  received  the  advance 

Lesh  and  Johnson  (1976)  examined  four  types  of  advance 
organizers  which  they  used  to  introduce  a 30-minute  self 

geometry.  One  type  of  organizer  used  several  simple 


applic 
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the  unit;  another  type  of  organizer  used  only  a single 
application;  another  used  several  concrete  models;  and  the 
fourth  used  a single  concrete  model.  In  addition  to  com- 
paring the  four  types  of  organizers,  experimental  treatments 
compared  children  who  received  an  organizer  before  reading 
the  basic  unit  (advance  organizer)  with  children  who 
received  an  organizer  after  they  had  completed  the  basic 
unit  (post-organizer) . This  study  involved  240  fourth 
graders  and  240  seventh  graders  from  four  north  Chicago 

groups  of  subjects  the  advance  organizer  groups  scored 
significantly  higher  than  the  post-organizer  groups. 

However,  it  is  important  to  point  out  that  the  posttest  was 
given  immediately  after  the  instructional  unit  was  com- 


Kahle  and  Rastovac  (1976)  studied  the  effect  of  a 
series  of  advanced  organizers  in  increasing  meaningful 

control.  The  experimental  group  received  the  advance 
group  received  material  prefaced  with  a historical  narra- 


signific 


dif  fe 


of  the 


integrated 


existing  knowledge  and  thus  lead  to  better  transfer"  [Mayer, 
1979a,  p.  373].)  This  theory  predicts  that  presenting  an 
advanced  organizer  before  learning  should  result  in  more 
acquisition  of  knowledge  than  presenting  the  organizer  after 
learning . 

3.  Assimilation  Encoding  Theory  involves  the  active 
integration  of  new  information  with  existing  knowledge,  and 
attempts  to  achieve  a learning  outcome  which  varies  in 
breadth  rather  than  only  in  amount  retained.  This  theory 
predicts  that  giving  the  advanced  organizer  before  learning 
may  result  in  a broader  learning  outcome. 

4 . Retrieval  Theory  proposes  that  advanced  organizers 
serve  as  a retrieval  aid  rather  than  a learning  aid.  This 
theory  predicts  that  there  should  be  no  difference  in  test 
performance  between  subjects  given  the  advanced  organizer 
before  or  after  learning. 

Mayer  conducted  nine  tests  of  the  above  theories. 
(Mayer's  discussion  of  these  tests  is  too  lengthy  and 
detailed  to  be  presented  here.  Interested  readers  are 
referred  to  Mayer  [1979a,  pp.  376-381]).  The  important  and 
pertinent  point  is  Mayer's  conclusion.  He  states,  "These 
tests  clearly  favor  an  assimilation  encoding  theory,  and 
provide  consistent  evidence  that  advance  organizers  can 
influence  the  outcome  of  learning"  (Mayer,  1979a,  p.  371). 

He  then  reiterates  even  more  emphatically,  "Advanced 
organizers,  when  used  in  appropriate  situations  and  when 


learning"  (Mayer,  1979a,  p.  381;  Mayer's  emphasis). 


Organizers,"  Mayer  (1979b)  reviewed  44  published  research 

were  of  the  "standard  advance  organizer  study"  type,  i.e., 
an  advance  organizer  vs.  a control  group  was  used.  The 


study"  type  employing  an  advance  organizer  vs.  a post- 
organizer group.  The  study  results  were  analyzed  in  regard 
to  the  predictions  of  Mayer's  (1979a)  theories,  cited  above. 
Additionally,  the  following  predictions  of  assimilation 


quantity 


showed  little 


organizer  and  post  organizer  groups.  These  studies  involved 
giving  one  group  an  organizer  in  advance  of  the  material  to 
be  learned  and  giving  another  group  an  organizer  after  the 
presentation  of  learning  material  (post-organizer) . Assimi- 
lation theory  (and  addition  theory)  would  expect  better 
results  from  the  advance  organizer  groups,  whereas  reception 

studies  do  provide  some  support  for  assimilation  encoding 
theory.  Even  though  seven  of  the  cases  did  not  statistically 
support  this  theory  sufficiently,  reasons  for  this  failure 
were  evident.  For  example,  four  of  the  studies  did  not 
report  mean  scores  for  the  advance  organizer  and  post 

In  a further  attempt  to  uncover  evidence  in  advance 
organizer  studies  which  would  be  supportive  of  assimilation 
theory,  Mayer  critically  reviewed  the  studies  with  a view  to 
certain  assimilation  concepts.  In  this  section  he  evalu- 
ated the  following: 

advance  organizers  are  more  effective  in  learning  a poorly 
organized  text  or  one  in  a technical  format.  The  use  of  an 
advance  organizer  with  well  organized  (familiar  format) 
material,  where  principles  and  ideas  are  well  connected, 
would  not  improve  performance  and  could  even  adversely 


sidered  and 


2.  Learner  characteristics — Learners  with  extensive 
experience  or  high  ability  would  not  profit  from  the  use  of 
advance  organizers,  according  to  assimilation  theory,  as 

The  more  experienced  subject  already  has  many  of  his  own 
assimilative  sets  and  the  ability  to  connect  new  knowledge 
to  old.  Therefore,  use  of  an  advance  organizer  should  not 

mine  participants'  prior  knowledge  of  and  ability  to  learn 
the  subject  matter.  Assimilation  theory  predicts  that  high 
ability  subjects  will  automatically  use  their  assimilation 
sets  and  anchors  without  being  directed  to  do  so.  Verbal 
ability  is  also  very  important.  Both  Ausubel  and  Youseff 
(1963)  and  Ausubel  and  Fitzgerald  (1962)  produced  results 
showing  greater  effect  for  advance  organizers  with  poor 
readers  than  for  high  verbal  ability  subjects. 

3.  Multi  leveled  Posttest— The  strict  version  of  assim- 
ilation theory  implies  a stronger  effect  of  advance  organi- 
zers on  far  transfer  (the  transfer  of  general  conceptual 
ideas)  than  for  near  transfer  (the  transfer  of  specific 

assimilation  theory  (addition  theory)  predicts  improvement 


Reception  theory 


would,  of  course,  predict  no  difference.  Ten  of  the  studies 
used  multileveled  posttests.  Mayer  concluded  that  the  use 
of  advance  organizers  had  a strong  effect  on  far  transfer  or 
conceptual  posttest  questions.  This  finding  was  most 
evident  on  posttests  having  many  types  of  questions. 

Mayer 1 s Conclusions  and  Recommendations 

Generally  speaking  the  tenets  of  assimilation  theory 
are  supported  by  this  review  of  twenty  years  of  study 
concerning  the  use  of  advance  organizers.  A small,  consis- 
tently positive  effect  is  shown  for  advance  organizers  in 
studies  using  advance  organizers  vs.  control  groups  and 
advance  organizers  vs.  post-organizer  groups.  This  is 
especially  evident  where  the  prior  indicated  conditions  are 
met.  Namely,  the  advance  organizer  seems  most  effective 
when  used  with  poorly  organized,  unfamiliar  material  and/or 
when  used  with  limited  experience  and/or  low  ability  sub- 
jects. For  future  studies,  Mayer  offers  several  recommen- 
dations. Future  studies  should  be  larger  scale  and  directed 
toward  a specific  aspect  of  assimilation  theory.  Studies 
should  focus  on  the  effects  of  advance  organizers  with 
various  types  of  material  and  different  types  of  learners. 
Tests  used  in  future  studies  should  include  many  levels, 
including  retention  and  far  transfer.  There  should  be  some 
specific  information  given  in  future  studies  concerning  the 
"subsuming  concepts"  used  in  the  advance  organizers  and  how 
these  concepts  relate  to  the  instructional  information. 


Organizer 


describe  pink  and  white,  and  another  single  tern  to  describe 
orange  and  red,  although  it  is  possible  to  specifically 
label  each  color  distinctively  by  using  Spanish  loan  words. 
Greenfield  and  Childs  (1971)  showed  a strong  relationship 
between  a child's  ability  to  encode  similar  colors  distinc- 
tively and  differentiate  these  colors  in  patterns  in  woven 
material,  a non-linguistic  measure  of  cognition.  Looking  at 
the  association  between  distinctive  color  terms  and  color 
hues,  they  found  reliable  correlations  between  incorrect 
encoding  and  the  substitution  of  pink  for  white  and  of 
orange  for  red  in  pattern  continuation. 

Many  cultures  lack  generic  terms  for  categories,  while 
having  well-developed  lexica  for  naming  distinctions  within 
the  same  categories.  Examples  include  the  Laplanders  who 
lack  the  generic  term  for  snow,  while  having  many  names  for 
kinds  of  snow,  and  the  Guarani  of  Brazil  who  lack  a generic 
term  for  palm  tree  and  parrot,  while  having  many  names  for 
different  kinds  of  palm  trees  and  parrots  in  their  environ- 
ment (Werner,  1979,  p.  194). 

Cole  and  Scribner  (1974)  take  the  position  that  the 
"filtering''  effect  of  language  may  well  be  greatest  in 
respect  to  phenomena  that  are  definable  not  in  terms  of 
physical  properties,  but  in  terms  of  attributes  that  are 
culturally  specified,  such  as  social  roles  and  ideology, 
where  concepts  largely  acquire  their  meanings  through  being 


this  study  will  not  explore  the  relationship  between 
language  and  culture,  but  it  will  concern  itself  with  two 

1.  The  learning  process  of  adults  in  second-language 
acquisition. 


than  children  learning  their  first  language.  Many  other 
researchers  point  out  that  L2  learners  are  older  and 
smarter,  already  have  some  knowledge  of  at  least  one 
language,  and  probably  have  a very  different  motivation  for 
learning  their  second  language  than  they  did  for  learning 
their  first  language  (Tripp,  1974) . So  age  and  previous 
linguistic  knowledge  are  two  differences  between  LI  and  L2 


A number  of  different  theories  exist  regarding  the 


The  Biological  Argument 

The  popular  notion  that  younger  language  learners 
the  best  chances  of  being  successful  is  largely  due  to 


24 


"critical  period  theory"  in  LI  learning.  The  idea  of  a 
critical  period  is  actually  based  on  studies  of  animal 
behavior  and  was  extended  to  language  learning  by  Lenneberg 
(1967)  among  others.  Lenneberg  (1967)  posits  that  there  is 
a period  during  which  language  learning  must  take  place  and 
after  which  a language  can  never  be  learned  in  quite  the 
same  way.  Thus,  for  Lenneberg,  the  idea  of  a critical 
period  for  LI  learning  seems  tied  to  the  idea  that  lateral- 
ization (specialization  of  functions  of  different  hemi- 
spheres of  the  brain)  takes  place  in  the  brain  around 
puberty.  Lenneberg  even  extends  the  notion  of  the  critical 
period  to  L2  learning,  suggesting  that  though  we  are  able  to 
learn  a second  language  as  adults,  the  learning  process 
itself  differs.  Post-pubescent  language  learners  must  make 
"a  conscious  and  labored  effort"  (Lenneberg,  1967,  p.  176) . 
To  learn  a second  language  the  number  of  obstacles  in  the 
language  learning  process  increases  after  puberty,  and  the 
speech  of  older  learners  is  marked  by  foreign  accents. 

Critical  period  theory  has  become  the  subject  of 
debate,  and  one  question  is  of  particular  interest  to  L2 
teachers:  Is  there  a qualitative  difference  in  the  way 

adults  and  children  learn  a second  language  (Chun,  1980)? 

Krashen  (cited  in  Chun  (19801)  does  not  agree  with 
Lenneberg  regarding  the  role  of  lateralization  in  language 
learning,  or  the  age  at  which  it  takes  place;  he  does  see  a 
qualitative  difference  between  adult  and  child  L2  learning, 
while  he  feels  that  child  second  language  "acquisition"  is 
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children's  cognitive  immaturity  and  lack  of  certain 
intellectual  skills  (Ausubel  et  al. , 1978,  p.  75). 

Bruner  and  his  associates  (1966)  postulate  a series  of 
striking  developmental  changes  in  the  ways  children  repre- 
sent their  experiences  of  the  world.  According  to  Bruner  et 
al.,  children  represent  their  experiences  are  (1)  by 
habitual  action  (enactive) , (2)  by  imagery  free  of  action 
(iconic) , and  (3)  by  translation  of  action  and  images  into 
symbols  via  language  (symbolic) . They  assume  that  different 
cultures  provide  different  "amplifiers"  for  children's 
cognitive  growth.  These  amplifiers  channel  children's 
attention,  through  tactual  or  auditory  cues,  through  visual 
cues,  or  through  symbols.  Without  special  training  in  the 
symbolic  experience  of  representation,  a child  may  grow  to 
adulthood  still  depending  in  a large  measure  on  enactive  or 
iconic  modes  of  representation  in  organizing  the  world.  It 
is  assumed  that  the  acquisition  of  the  second  language  comes 
by  the  same  processes  as  the  first  one. 

Conclusion 

It  appears  that  there  was  no  agreement  concerning  the 
learning  process  acquisition  and  method.  Since  the  purpose 
of  this  study  was  to  investigate  the  effect  of  advance 
organizers  specifically  among  foreign  students  who  have 
learned  English  as  a second  language,  the  results  may  be 
useful  in  organizing  future  programs  for  international 
students.  Improving  learning  methods  for  foreign  students 


their 


principle  of  equal  opportunity  for  all. 

which  advance  organizers  would  be  most  effective.  These 
include  lack  of  prior  background  and  limited  information  in 
cognitive  structure!  the  use  of  a non-Western,  non-English 
group  and  a Western,  non-English  group  should  contribute  to 
the  theoretical  positions  presented  by  Ausubel  and  Mayer. 


METHODS  AND  PROCEDURES 

The  experimental  design  in  this  study  consisted  of  a 
"posttest  only"  design.  Two  different  treatments  were  used 
on  three  distinct  nationality  groups.  One  of  the  groups, 
comprised  of  English-speaking  American  subjects,  provided 
performance  scores  which  served  as  a baseline  or  control 
measure  for  the  other  groups  in  the  study. 

Instruments 


Materials 

The  prose  materials,  written  in  English,  used  in  this 
study  were  developed  by  Kuhn  and  Novak  (personal  communica- 
tion) and  consisted  of  a passage  of  approximately  800  words 
dealing  with  the  topic  of  biological  homeostasis.  The 
advance  organizer  was  a prose  passage  consisting  of  about 
800  words  explaining  the  use  of  a float  and  valve  mechanism 
in  regulating  the  flow  of  water  in  and  out  of  a storage 
tank.  A copy  of  these  materials  is  included  in  the 
Appendices  B and  C. 

These  materials  have  been  used  not  only  by  Kuhn  and 
Novak  but  also  by  Newell  and  Olejnik  (1980)  and  Voss  and 


Newell  (1977). 


results  of  these  studies  already 


been  discussed  in  Chapter  12.  It  was  believed  that  the 
subjects  in  this  study  were  unfamiliar  with  this  topic. 

The  advance  organizer  was  introductory  material  based 
on  the  learning  passage.  It  consisted  of  ideas  which  were 
more  abstract,  more  inclusive,  and  more  general  than  the 
learning  passage  itself  (Kuhn  and  Novak,  1971;  Newell  and 

It  is  appropriate  to  note  that  Professor  Tom  Fillmer  of 
the  Department  of  Instructional  Leadership  and  Support, 
University  of  Florida,  computed  the  reading  difficulty  level 
of  these  two  passages  (the  advance  organizer  and  the  learn- 


On  the  Fry  Graph,  the  advance  organizer  range  was  from 
10th-12th  grade  with  the  average  just  on  the  line  between 
11th  and  12th  grade  level  of  difficulty,  and  the  learning 
passage  ranged  from  10th  grade  to  college  with  an  average  of 
college  level  difficulty.  In  light  of  these  results,  it  was 
determined  that  the  difference  in  reading  difficulty  levels 


of  the  two  passages  would  not  be  a significant  factor.  In 
other  words,  the  difficulty  level  of  the  two  passages  has 
been  controlled. 


The  retention  test  on  homeostasis  consisted  of 
20  multiple  choice  items.  The  instrument  has  been  used  and 
analyzed  by  Kuhn  and  Novak  (1971),  Newell  and  Olejnik  (1980) 
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and  Voss  and  Newell  (1977) . Kuhn  and  Novak,  using  the 
split-half  method,  found  the  test  to  have  a reliability 
coefficient  of  .78  for  American  undergraduate  elementary 
education  majors  in  a biology  class.  It  was  felt  that  this 
reliability  indicated  appropriate  and  sufficient 
psychometric  characteristics . 


Since  the  focus  of  this  study  was  the  effectiveness  of 
an  advance  organizer  preinstructional  strategy  on  the 
learning  and  retention  of  Bnglish  language  prose  read  by 
non-native  speakers  of  English  compared  with  American  native 
speakers  of  English,  the  following  group  compositions  were 
selected  for  the  research.  Three  separate  nationality 
groups  were  chosen.  Group  I was  40  Venezuelan  students 
whose  home  language  is  not  English  but  whose  cultural 
background  is  Western.  Group  II  was  made  up  of  40  Saudi 
Arabian  students  whose  native  language  is  Arabic  and  whose 
cultural  orientation  is  non-Western.  The  third  group  was 
composed  of  40  American  students  who  are  native  English 
speakers  with  a Western  cultural  background.  The  Americans 
served  as  a control  group  for  both  ethnic  groups.  Table  1 
summarizes  the  pertinent  characteristics  of  the  subjects 
involved  in  this  study. 

The  40  American  students  were  enrolled  in  two 
undergraduate  academic  courses.  Educational  Psychology  (EDF 
4210)  and  Cost  and  Management  Accounting  (ACC  3401), 
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Table  2 

Subgroup  Breakdown 

Nationality 
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which  particip 


experiment 


and  the  students  were  encouraged  by  food  and  beverages  after 
finishing  the  task. 

Both  Saudi  Arabians  and  Venezuelans  were  told  that  they 
would  neither  receive  the  S10  nor  the  recognition  certifi- 
cate unless  and  until  they  attended  a second  meeting  (for 
the  posttest)  a week  after  their  first  meeting  (for  reading 
the  learning  passage) . 

The  subjects  were  divided  randomly  into  two  equal 
groups — the  experimental  group  (Tj)  or  the  control  group 
(T2) . There  was  no  pretest  or  any  other  type  of  pre- 
assessment carried  out.  Such  techniques  were  waived  because 
of  the  difficulty  of  gathering  the  students  together,  and 
such  tests  might  have  been  invalid  for  the  foreign  students. 
The  TOEFL  test  was  judged  to  be  a sufficient  measure  of 
English  proficiency  for  the  foreign  students.  All  subjects 
had  been  admitted  to  two  respected  American  universities  and 
this  was  considered  adequate  evidence  of  general  academic 
ability. 


Procedures 

A total  of  120  subjects  were  involved  in  this  study. 
There  were,  altogether,  six  subgroups  which  are  summarized 
in  Table  2.  There  were  two  different  treatments  adminis- 
tered. The  experimental  groups  received  the  advance  organ- 
izer plus  the  learning  passage  with  instructions  to  read  the 
material  once  only.  The  control  groups  were  given  only  the 
learning  passage  and  were  instructed  to  read  it  twice.  The 


materials 


randomly  distributed 


subjects 


they  were  assigned  randomly  to  the  experimental  and  the  con- 
trol groups.  Maximum  allowable  time  for  the  reading  was 
45  minutes.  One  week  from  the  date  of  the  reading,  a post- 

Dependent  Variable 

There  was  one  dependent  variable  under  investigation  in 
this  experimental  study,  specifically,  the  correct  response 
to  a set  of  questions.  The  dependent  variable  measured  the 
quantity  of  learning  and  retention  that  had  taken  place  and 
was  considered  dependent  upon  the  independent  variables. 

The  Independent  Variables 

There  were  two  independent  variables  in  this  experi- 
mental study,  (1)  treatment  and  (2)  nationality  of  the 
students.  There  were  two  treatments.  As  previously  indi- 
cated there  was  the  presentation  of  (a)  an  advance  organizer 
plus  learning  passage,  and  (b)  a learning  passage  only 
treatment.  Three  distinct  nationality  groups  were  utilized 
in  the  second  independent  variable:  American,  Venezuelan 

and  Saudi  Arabian.  All  were  male  undergraduate  students. 
(See  Table  1.) 

Design  and  Null  Hypothesis 

A two-way  ANOVA  was  an  appropriate  analysis  procedure 
for  this  study  (Buck,  Cormier,  Bounds,  1974: 


The  two-way  ANOVA  has  three  null  hypotheses/  one  for 
the  main  effect  of  each  independent  variable  and  one  for  the 


The  null  hypothesis  of  interaction  is 


means  or  the  "t”  means  or  both.  The  data  analysis  was 
assisted  by  the  IBM  370  Model  65  system,  at  the  University 
of  Florida,  using  the  Statistical  Analysis  System  (SAS) 
(SAS  Users  Guide,  1982). 

2.  The  null  hypothesis  for  the  treatment  population 
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there  is  no  difference  between  the  country  popula- 


American  subjects 
Venezuelan  subjects 
Saudi  Arabian  subjects. 
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Design  Matrix  of  the  Study 


Treatment 


Nationality 


Experimental 
Group  (Tj ) 


Control 
Group  (T,) 


Venezeulan  (C.)  N ■ 20  N * 20 

Saudi  Arabian  (C3 ) N = 20  N ■ 20 


3.  The  dependent  variable  was  measured  on  at  least 
one  interval  scale. 

4 . The  dependent  variable  was  normally  distributed  in 
the  population (s) . 

5.  The  population  variances  were  equal. 

Empirical  studies  have  shown  that  ANOVA  is  robust  with 
regard  to  violations  of  normality  and  equal  variances  when 
sample  sizes  are  equal.  However,  when  two  or  more  of  the 
assumptions  underlying  the  analysis  of  variance  are  not  met, 
the  probability  statement  becomes  imprecise.  That  is, 
instead  of  operating  at  the  designated  level  of  signifi- 
cance, the  actual  type  I error  rate  may  be  greater  or  less 
than  the  assigned  a,  depending  on  how  the  assumptions  were 
violated.  An  excellent  treatment  of  this  topic  is  Glass, 
Peckham,  and  Sanders  (1972) . In  the  present  study,  equal 
numbers  of  subjects  in  each  cell  were  assigned  randomly. 
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Several  approaches  were  used  to  test  for  the  violation 
of  those  assumptions.  To  test  for  the  assumptions  at  equal 
variances,  test  the  hypothesis 

Ho:  Partial  Variance  o j - — Cg  against 

Ha:  the  variances  are  not  all  equal. 

The  test  most  often  used,  called  Bartlett's  test,  is 
based  on  a statistic  whose  sampling  distribution  is  approxi- 
mated very  closely  by  the  Chi-Square  distribution  when  the 
K random  samples  are  drawn  from  independent  normal  popula- 
tions. However,  there  are  other  methods  available,  e.g.,  a 
method  of  Cochran's.  This  method  provides  a computation- 
ally simple  procedure,  but  it  is  restricted  to  equal  sample 
site  situations.  Cochran's  test  is  particularly  useful  in 
detection  if  one  variance  is  much  larger  than  the  others 
(Walpole  and  Myers,  1978,  p.  377).  The  statistic  used  is 
given  by 

_ Largest  Variance 

Sum  of  Variance  of  the  Cells 

The  variances  are  unequal  when  g is  greater  than  9a  ^ n 
which  are  obtained  from  statistical  tables  with  the  speci- 
fied level  of  significance  a,  number  of  cells  k,  and  the 
cell  size  n.  Table  4 reports  cell  means  and  variances.  The 
largest  variance  was  9.418  for  the  control  group  of 
Venezuelans,  and  the  sum  of  the  variance  of  the  cells  is 
33.308. 


Table 


Country 


Tj  - Experimental  Group 


Then  g = - 0.28  which  is  less  than  .31  (for  n = 17) , 

but  more  than  .26  (for  n = 33) . There  is  no  table  value  for 


n - 20;  however,  it  does,  by  interpolation,  equal  .3065 
(Walpole  and  Myers,  1978,  p.  525).  Therefore  it  was 


Table  5 


ANOVA  Summary  Table 


2 6.65  3.325 

114  811.80  7.12 


.6281 


observed  F value  was  greater  than  the  .05  level  chosen  as 
the  criterion  of  statistical  significance,  it  was  concluded 
that  there  was  insufficient  evidence  to  reject  the  null 
hypothesis  of  no  interaction.  Differences  between  the 
experimental  and  control  groups  were  the  same  for  all 
nationalities . 

2.  The  second  null  hypothesis  was  stated  as  follows: 
There  is  no  significant  difference  between  levels  of 
treatments  for  Americans,  Venezuelans  or  Saudis.  The  means 
of  treatment  were  8.32  for  the  experimental  group  and  9.12 
for  the  control  group.  The  F ratio  was  2.70  (Table  5)  with 
p value  of  .1033  which  was  greater  than  .05;  therefore,  the 
hypothesis  of  no  difference  between  treatments  one  and  two 
across  the  three  nationality  levels  was  not  rejected. 
Students  who  read  the  advanced  organizer  material  did  not 
score  significantly  higher  than  students  who  read  the 
learning  passage  twice. 

As  a point  of  interest,  in  reviewing  the  data  of 
Newell  and  Olejnik  (1980) , it  was  noted  that  the  third 
group,  consisting  of  15  students,  which  received  only  the 
learning  passage  to  read  once  had  a mean  score  of  10.07  with 
variance  of  6.21  compared  with  the  American  control  group 
used  in  this  study  who  had  a mean  score  of  10.35  with 
variance  of  5.082.  Using  the  t test  procedure,  it  was  found 
that  there  was  no  significant  difference  at  level  .05 
between  the  mean  scores  of  the  two  control  groups,  i.e.. 


those  who  read  the  learning  passage  once  compared  with  those 
who  read  it  twice. 

3.  The  third  null  hypothesis  tested  was  for  the 
nationality  population  means  and  was  stated  as  follows: 

There  are  no  significant  differences  among  levels  of 
nationalities  across  the  treatment  levels.  The  three 
nationality  means  were  10.275,  8.825,  and  7.05  for  American, 
Venezuelans,  and  Saudis,  respectively.  The  F was  14.65  with 
p values  of  .0001  which  was  less  than  .05;  therefore,  the 
hypothesis  of  no  difference  among  nationalities  was 
rejected.  This  conclusion  requires  a follow-up  analysis  to 
specify  where  the  difference  exists  and  to  identify  which 
nationality  had  the  highest  and  lowest  test  scores. 

Follow-up  Anal 

To  identify  specific  differences  between  nationalities 
a procedure  suggested  by  Tukey  was  used  (Hinkle,  Wiersma, 
Jurs,  1982,  p.  168).  This  choice  was  due  to  equal  cell 
sizes,  a concern  for  controlling  the  error  rate  across  the 
family  of  pairwise  comparisons,  and  an  interest  in  all 
possible  pairwise  comparisons.  The  Tukey  method,  often 
called  the  HSD  (honestly  significant  difference)  test,  is 
designed  to  make  all  pairwise  comparisons  of  means  while 
maintaining  the  error  rate  at  the  pre-established  o level. 

It  tests  for  the  equality  of  each  pair  of  population  means. 
The  test  statistic  makes  use  of  the  standarized  range 


vsis  and  Identification 


distributions  rather  than  the  t distributions 


reference  distribution  for  significance  testing  (Hinkle  et 
al.,  1982,  p.  268). 

Calculations  were  as  follows: 


a difference  between  the  two  means  to  be  compared; 
s standardized  test  statistic; 


a country  independent 


s the  degrees  of  freedom  of  the  error; 
s the  level  of  significance; 
s the  mean  square  errors; 
s the  number  of  levels  of  treatment; 
s the  number  of  subjects  with  each  cell. 
. , , . „„  J 7.12105263 
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Any  contrast  whose  absolute  value  is  greater  than  1.42 
is  statistically  significant  indicating  difference  between 
the  means  compared. 

1.  For  Americans  versus  Venezuelans,  the  difference 
in  group  means  equalled  1.45  which  is  greater  than  1.42; 
therefore,  there  is  significant  difference  between  Americans 
and  Venezuelans. 


2.  For  Americans  versus  Saudis,  the  difference  in 
group  means  equalled  3.225  which  is  much  greater  than  1.42; 
therefore,  Americans  and  Saudians  differ  significantly. 

3.  For  Venezuelans  and  Saudis,  the  difference  in 
group  means  equalled  1.775  which  is  greater  than  1.42; 
therefore  there  is  significant  difference  between 
Venezuelans  and  Saudis. 

It  is  concluded  that  the  differences  were  in  favor  of 
Americans  when  compared  with  Venezuelans  or  Saudis,  and  for 
Venezuelans  when  compared  with  Saudis.  These  differences 
were  a possible  indication  of  cultural  and  traditional 
similarities  of  Americans  and  Venezuelans  (low  differences) , 
as  compared  to  Saudis'  great  cultural  and  traditional  dif- 
ferences (high  difference)  from  Americans.  Also  there  could 
be  a difference  in  verbal  skills.  This  possible  indication 
therefore  needs  further  research  (Appendix  A presents  the 
raw  data  of  the  six  groups) . 

The  Reliability  of  the  Test 

As  noted  earlier,  Kuhn  and  Novak  (1971)  found  the 
split-half  reliabilities  of  the  test  for  homeostasis  to  be 
.78.  Reliabilities  of  KR-20  are  a more  desirable  estimate 
than  split-half  reliabilities,  because  the  formula  is  the 
mean  of  all  possible  Flanagan  (1937)  split-half  reliability 
estimates  (Cronbach,  1951;  Novick  and  Lewis,  1967).  There- 
fore, KR-20  has  been  used  in  this  study.  The  reliabilities 


groups 


Tabic 


The  reliabilities  for  the  American  control  group  and 
for  the  Saudi  Arabian  control  as  well  as  experimental 

discussion  of  differences  in  reliabilities  will  be  detailed 
in  Chapter  V.  Also,  Table  7 shows  the  item  difficulties  for 


0.563S5 

0.5672 

0.3616 


0.2446 

0.5741 


so 


each  of  the  20  items  within  each  of  the  six  groups  of 
students.  It  reveals  that  for  the  Americans  considerable 
differences  in  item  difficulty  were  found  for  items  7,  12, 
18  and  20  between  the  experimental  and  control  groups.  For 
Venezuelans,  differences  were  found  for  items  1,  5,  7,  14 
and  17.  For  Saudis,  differences  were  found  for  items 


Summary 

In  this  chapter  the  ANOVA  assumptions  were  shown  to 
have  been  met.  The  interaction  hypothesis  was  not  rejected. 
It  is  also  found  that  there  was  no  difference  between  treat- 
ment one  (using  advance  organizer  plus  the  learning  passage 
read  once)  and  treatment  two  (reading  the  learning  passage 
twice).  By  using  the  t test  procedure,  it  was  found  that 
there  were  no  significant  differences  in  mean  scores  between 
the  American  control  group  involved  in  this  study  (who  read 
the  learning  passage  twice)  and  the  control  group  in  the 
Newell  and  Olejnik  (1980)  study  who  read  the  learning 
passage  only  once.  A difference  was  found  among  the  three 
nationalities  across  both  treatments,  with  the  greatest 
difference  between  Americans  and  Saudis,  then  Venezuelans 
and  Saudis,  and  then  Americans  and  Venezuelans.  The 
differences  conform  to  existing  cultural  differences  among 
countries  and  further  studies  are  needed  to  further 
investigate  the  relationships. 


reliabiliCy  of 


used , showing 


low  reliabilities  for  all  groups  when  compared  with  the  Kuhn 
and  Novak  (1971)  study.  Possible  explanations  and 
discussion  of  differences  in  reliabilities  will  be  detailed 


CHAPTER  V 

DISCUSSION  AND  CONCLUSIONS 

The  impetus  for  the  present  study  was  provided  by  the 
earlier  work  of  Ausubel  and  Mayer  in  the  field  of  cognition. 
A further  incentive  for  this  research  came  from  the  author's 
concern  with  the  special  learning  experiences  of  foreign 
students  who  are  acquiring  knowledge  through  the  medium  of  a 
language  which  is  not  their  native  tongue.  Mayer  (1979b) 
underscores  the  importance  of  studying  the  use  of  advance 
organizers  to  establish  support  for  assimilation  theory 
which  he  describes  as  “one  of  the  main  pillars  of  the  modern 
psychology  of  learning  and  memory"  (p.  138) . He  points  out 
that  one  can  hardly  read  a modern  textbook  on  learning  and 
memory  without  finding  some  reference  to  learning  by  con- 
necting old  ideas  with  new  ideas.  The  study  of  advance 
organizers  is  a "battleground"  in  which  one  of  the  main 
tenets  of  assimilation  theory  is  being  tested. 

Mayer's  work  (1979b)  demonstrated  the  role  of  advance 
organizers  in  learning  unfamiliar  material:  (1)  Advance 

organizers  will  more  strongly  affect  the  learning  of  a 
poorly  organized  text,  (2)  will  have  a stronger  effect  for 
learners  lacking  in  prerequisite  knowledge  and/or  ability, 
and  (3)  will  have  a stronger  effect  on  transfer  rather 


Chan  retention.  Mayer  (1979b)  reported  that  thirteen  of  the 
studies  showed  better  performance  for  the  advance  organizer 
groups.  This  was  evident  especially  where  the  subjects  were 
lacking  in  prerequisite  experience  or  ability. 

Zn  spite  of  the  positive  findings  of  Mayer  and  Ausubel, 
doubt  still  exists  as  to  the  true  effectiveness  of  the  role 
of  an  advance  organizer  in  the  learning  process.  Barnes  and 
Clawson  (197S)  presented  a negative  review  of  32  advance 
organizer  studies. 

One  area  not  previously  investigated  in  advance  organ- 
izer research  is  the  influence  of  the  varying  culture  and 
language  of  learners.  The  present  study  attempted  to 
investigate  the  possible  facilitation  effect  on  learning 
when  advanced  organizers  are  employed  with  non-native 
speakers  of  English  whose  cultural  background  is  non- 
Western. 

The  findings  of  this  study  did  not  reject  the  first 
hypothesis  in  that  there  are  no  significant  differences 
between  the  experimental  and  control  groups.  They  were  the 
same  for  the  three  nationalities. 

The  second  null  hypothesis  of  this  study  was  not 
rejected  in  that  the  tests  did  not  show  any  significant 
differences  between  the  experimental  group  (those  who 
received  the  advance  organizer  prior  to  the  learning  passage 
and  were  permitted  to  read  the  material  only  once)  and  the 
control  group  (those  who  received  only  the  learning  passage 
and  were  allowed  two  readings) . These  results  did  not 


conform  to  expectations  based  on  the  findings  of  Ausubel 
(1978)  and  Mayer's  studies  (1979b). 

The  third  null  hypothesis  investigated  was  related  to 
the  significant  performance  differences  among  the  three 
nationalities  of  the  subjects  in  the  three  experimental 
groups  (the  three  groups  who  did  receive  the  advance 
organizer) . Here  a meaningful  difference  in  perform- 
ance was  evident  in  favor  of  the  American  subjects  whose 
native  language  was  English.  The  American  subjects  per- 
formed better  on  the  posttest  than  did  the  Venezuelan  or  the 
Saudi  Arabian  subjects.  Furthermore , there  was  a 
significant  difference  in  performance  in  favor  of  the 
Venezuelan  subjects  when  compared  with  the  Saudi  Arabian 
subjects  who  were  operating  not  only  in  a second  language 
but  also  from  a different  cultural  background. 

Referring  to  Table  4,  it  was  found  that  the  average 
mean  score  for  the  experiment  group  of  American  subjects  is 
10.2,  whereas  the  corresponding  score  for  the  Venezuelan 
experimental  group  is  8.2,  a difference  of  2,  which  may  be 
attributed  to  the  difference  in  native  language  of  the  two 
groups.  Specifically,  the  Venezuelans  were  dealing  with 
material  presented  in  their  second  language.  The  Americans 
did  not  have  this  disadvantage,  when  the  scores  of  the 
American  experimental  group  were  compared  with  those  of  the 
Saudi  Arabian  experimental  group,  an  even  greater  difference 
was  observed.  The  mean  score  for  the  Saudi  group  was 
6.S5,  which  indicates  a difference  of  3.65,  compared  to  the 
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American  counterpart.  The  poorer  performance  of  the  Saudi 
Arabian  group  is  probably  indicative  of  the  combined 
differences  of  language  and  cultural  background. 

Contrasting  the  scores  of  the  Venezuelan  and  Saudi 
Arabian  experimental  groups  reveals  a difference  in  mean 
score  of  1.65.  In  this  case,  both  groups  were  in  a learning 
situation  where  they  were  required  to  acquire  knowledge  in  a 
second  language,  but  the  Saudi  Arabian  group  additionally 
were  functioning  with  a different  cultural  background. 

Interestingly,  there  were  no  significant  differences  in 
mean  scores  between  the  American  control  group  involved  in 
this  study,  who  read  the  learning  passage  twice,  and  their 
counterpart  in  the  earlier  Newell  and  Olejnik  (1980)  study 
who  read  the  learning  passage  only  once. 

Ausubel  (1978)  and  Mayer  (1979a, b),  drawing  on  their 
experimental  experience,  would  have  predicted  an  advantage 
for  the  advance  organizer  groups.  The  use  of  advance 
organizers  was  found  most  effective  when  used  with  limited 
experience  and/or  low  ability  students.  The  Venezuelan  and 
Saudi  subjects  could  be  considered  linguistically  and 
culturally  different  and,  therefore,  would  have  been 
expected  to  profit  from  the  use  of  the  advance  organizer. 
This  prediction  was  not  confirmed  by  this  study. 

After  considering  the  findings  of  this  study,  it  can  be 
concluded  that  there  has  been  no  evidence  obtained  which 
might  be  construed  as  supportive  of  the  theory  of  the 


facilitative  effect  of  advance  organizers  where  the  learning 
to  be  accomplished  is  presented  in  a language  other  than  the 
learner's  native  tongue.  These  findings  are  admittedly 
based  upon  research  with  a limited  sampling  of  second 
language  speakers  of  English. 

It  appears  obvious  that  further  research  in  the  spe- 
cific area  of  the  use  of  advance  organizers  with  subjects  of 
different  academic  levels,  language,  and  cultural  background 
should  be  undertaken.  Specifically,  future  studies  might 
investigate  the  effectiveness  of  advance  organizers  on  sub- 
jects who  possess  the  English  as  a second  language  charac- 
teristic and  whose  first  language  is  a non-Western  language 
but  whose  cultural  background  is  more  Western  than  that  of 
the  Saudi  Arabian  subjects  used  in  this  study.  For  example, 
Japanese  subjects  might  be  appropriate  for  such  a study. 

Also  subjects  from  Eastern  European  countries  could  possibly 
be  utilized  for  such  research. 

Specific  suggestions  for  future  research  in  these  areas 
are  listed  below. 

Recommendations  for  Future  Research 

1.  The  two  types  of  advance  organizers,  comparative 
and  expository,  should  be  operationally  defined.  The 
definition  should  be  applied  to  existing  advance  organizers 
to  determine  if  they  meet  the  criteria  of  Ausubel's  and 
Mayer's  suggested  requirements. 


2.  A basic  advance  organizer  study  should  be 
replicated  in  Saudi  Arabia  to  determine  if  the  facilitative 
effects  of  advance  organizers  on  meaningful  learning  is  a 
peculiarly  Western  cultural  phenomenon  or  if  the  effects  may 
be  cross-cultural.  Such  a study  would  also  give  evidence  to 
determine  if  advance  organizers  are  as  useful  in  the  Arabic 
language  as  they  are  in  English. 

3.  An  advance  organizer  study  should  be  undertaken 
employing  non-science  material,  such  as  literature,  history 
or  different  sects  of  a religion,  with  undergraduate  foreign 
students  for  whom  Arabic  is  a second  language. 

Table  6 shows  lower  reliabilities  of  the  present  study 
than  Kuhn  and  Novak's.  This  difference  can  be  attributed  to 
differences  of  American  subjects  in  the  two  studies.  For 
example,  the  American  subjects  of  Kuhn  and  Novak's  study 
were  elementary  education  majors  in  a biology  class,  while 
those  of  the  present  study  are  undergraduate  education  and 
business  administration  students.  Another  difference  is 
that  American  subjects  have  read  the  learning  passage  twice, 
while  those  of  the  previous  study  had  read  it  once. 

The  reliability  (Table  6)  also  shows  inconsistencies 
between  control  and  experimental  groups  across  nationali- 
ties. These  inconsistencies  contributed  to  the  statistical 
nonsignificance  (Chapter  IV)  between  these  two  treatments 
across  nationalities. 
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The  general  inconsistencies  of  the  reliabilities  may 
also  be  due  to  the  fact  that  the  reading  ability  of  the 
subjects  was  not  controlled  which  would  have  been  an 
important  related  variable.  This  variable  has  not  been 
controlled,  because  it  is  not  available  in  a valid  form  for 
subjects  speaking  English  as  a second  language.  TOEFL 
examination  results  may  be  the  only  possible  results  that 
can  be  used  instead  of  reading  ability  tests.  This  problem 
calls  for  constructing  a reading  ability  test,  valid  for  the 
subjects  that  speak  English  as  a second  language.  It  is 
believed  that  the  random  assignment  of  the  subjects  to  the 
two  groups  was  sufficient  to  distribute  the  varying  reading 
abilities  which  might  have  existed  in  the  sample.  The 
chance  makeup  of  the  groups  is  representative  of  the  real 
world  of  the  classroom. 


The  motivation  for  the  present  study  stems  from  an 
interest  in  the  earlier  work  of  Ausubel  and  Mayer,  and  also 
from  a concern  with  the  special  learning  complication  of 
acquiring  knowledge  in  a language  other  than  one's  native 
tongue.  Mayer's  study  (1979b)  showed  that  thirteen  of  the 
studies  under  review  exhibited  a facilitative  effect  in 
learning  by  advance  organizer  groups,  especially  where  the 
subjects  were  lacking  in  prerequisite  experience  and  abil- 
ity. An  area  previously  uninvestigated  in  advance  organizer 
studies  is  the  effect  of  culture  and  language  differences. 


present  research  undertook  specifically 


of  an  advance  organizer  on  the  learning  of  non-native 
speakers  of  English  from  different  cultural  backgrounds. 

The  subjects  were  three  groups  of  40  undergraduate 
students,  American,  Venezuelan,  and  Saudi  Arabian  randomly 
distributed  to  one  of  two  groups.  The  experimental  group 
read  an  advanced  organizer  and  a learning  passage  once.  The 
control  group  read  just  the  learning  passage  twice.  A week 
later  all  subjects  completed  a posttest. 

The  findings  indicated  the  following: 

1.  There  was  no  significant  difference  in  posttest 
scores  between  the  experimental  and  control  groups  within 
the  three  nationalities.  As  a point  of  interest,  there  was 
no  significant  difference  between  the  scores  of  the  present 
study  control  groups  (who  read  the  learning  passage  twice) 
compared  with  the  control  groups  in  the  Newell  and  Olejnik 
(1980)  study  who  read  the  learning  passage  only  once. 

2.  The  American  groups  who  were  operating  in  their  own 
language  performed  better  than  the  Venezuelans  and  the  Saudi 
Arabians.  In  turn,  the  Venezuelans  outperformed  the  Sauaian 
subjects  who  had  the  double  handicap  of  language  and 
different  cultural  background. 

Based  on  the  work  of  Ausubel  (1978)  and  Mayer  (1979a, b) 
an  advantage  would  have  been  predicted  for  the  experimental 
groups  of  Venezuelan  and  Saudi  subjects,  because  they  would 
be  classified  as  linguistically  and  culturally  different. 
However  neither  group  seemed  to  profit  from  the  use  of  the 


advance  organizer.  Although  the  present  study  dealt  with  a 
limited  sampling  of  second  language  English  users / there  is 
no  evidence  supportive  of  the  effectiveness  of  advance  orga- 
nizers in  facilitating  learning  for  non-native  speakers  of 
English. 

One  recommendation  for  future  studies  would  be  to 
construct  an  operational  definition  of  the  two  types  of 
advance  organizers,  comparative  and  expository.  Also  a 
basic  advance  organizer  study  should  be  replicated  in  Saudi 
Arabia  to  determine  if  the  usefulness  of  advance  organizers 
is  a peculiarly  Western  cultural  phenomenon.  Finally,  an 
advance  organizer  study  should  be  carried  out  using 
non-science  material,  such  as  literature,  history  or 
comparative  religion,  with  students  who  are  non-native 
speakers  of  Arabic. 

The  general  inconsistencies  of  the  reliabilities  may  be 
attributed  to  the  fact  that  the  reading  ability  of  the 
subjects  was  not  controlled  which  would  have  been  an  impor- 
tant related  variable.  Such  a control  would  have  necessi- 
tated the  construction  of  a reading  ability  test.  Random 
assignment  of  the  subjects  to  the  two  groups  was  considered 
sufficient  to  distribute  the  varying  reading  abilities. 
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Homeostatic  regulation  is  present  on  all  levels  of  life 
from  the  molecular  to  the  community  levels.  The  regulatory 
mechanism  functions  in  much  the  same  manner  at  all  the 
levels  with  the  degrees  of  complexity  being  different. 

Picture  in  your  mind  the  image  of  a ten-year-old  boy 
attempting  to  walk  along  the  top  of  a fence.  This  may  help 
you  understand  homeostasis  better.  As  the  boy  slowly  moves 
along  the  fence , his  brain  (this  regulator  which  receives 
messages  and  sends  them  is  known  as  a modulator)  is  contin- 
ually receiving  messages  (feedback)  from  his  eyes,  ears, 
etc.  The  information  sent  through  this  system  keeps  the 
body  informed  of  the  position  of  his  body  in  relation  to  the 
fence.  Any  tilting  or  swaying  by  the  boy  results  in  feed- 

messages  to  the  parts  of  the  body  that  carry  out  activities 
(the  muscle  or  glands).  After  continued  practice,  he  may 
eventually  become  quite  skillful  and  be  able  to  walk  the 
entire  fence  with  very  little  swaying j then  it  can  be  said 
that  he  has  achieved  a homeostatic  relationship.  Therefore, 
the  concept  of  homeostasis  is  based  on  the  ability  of  an 
organism  for  self-regulation  by  making  corrections  for 
deviations  from  normal  conditions. 

The  principle  of  dynamic  equilibrium  (balance)  can  be 
illustrated  by  a single  analogy.  If  one  compares  the  organ- 
ism and  the  cells  that  compose  it  to  the  flow  tank  in  Fig- 
ure 1,  certain  similarities  to  the  dynamic  balance  of  the 
living  system  may  be  noted  in  the  workings  of  the  tanks. 
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If  the  amount  of  water  entering  the  tank  is  just  equal 
to  the  amount  of  water  leaving  it,  the  water  level  will  not 
change  and  such  a system  is  said  to  be  actively  balanced. 

The  circus  juggler  who  maintains  an  active  balance  as  he 
juggles  several  objects  keeps  them  in  dynamic  equilibrium. 
Our  body  processes  are  regulated  so  that  many  such  dynamic 
equilibria  are  maintained. 

Remember  that  the  flow  tank  is  in  dynamic  equilibrium 
only  when  the  inflow  is  equal  to  the  outflow.  To  arrange  a 
system  in  dynamic  equilibrium,  you  must  regulate  either  the 
inflow  or  the  outflow,  or  both. 

Figure  2 illustrates  a simple  mechanical  model  that 
could  be  used  to  regulate  the  outflow.  The  outflow  would 
increase  when  the  amount  of  water  entering  is  increased.  If 
this  regulation  device  operated  fast  and  effectively  enough, 
it  would  keep  the  level  of  water  in  the  tank 
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In  the  living  organism  both  the  inflow  and  outflow  of 
the  blood  glucose  (sugar)  must  vary  a great  deal  from  time 
to  time  depending  on  the  activity  of  the  body  cells,  the 
chemical  composition  of  the  food,  and  many  other  factors. 

The  regulating  devices  that  maintain  constant  concen- 
tration in  the  blood  are  very  complicated.  The  regulation 
of  a body  function  such  as  glucose  regulation  is  much  more 
complicated  than  the  single  flow  system  illustrated  by  the 
diagram.  Yet,  like  the  flow  system,  all  the  mechanisms  that 
regulate  the  glucose  concentration  are  likely  to  depend  on 
the  glucose  concentration  itself. 

The  simplest  type  of  homeostatic  regulation  is  through 
thermostat-like  action.  A thermostat-like  regulator  is  one 
which  causes  any  variation  from  an  acceptable  range  to 
trigger  a corrective  measure  and  bring  the  activity  back 
into  range.  A physical  model  for  the  thermostat-like 


heat-controlling  device 


regulator  may  be  found  in  the 
homes.  The  action  of  the  home  thermostat  causes  the  com- 
pleting or  breaking  of  an  electrical  circuit.  When  the 
circuit  is  completed,  the  furnace  goes  on  and  the  tempera- 
ture rises.  When  the  circuit  is  broken,  the  furnace  turns 
off  and  the  temperature  falls.  Can  you  think  of  an  acitiv- 
ity  in  the  human  body  that  functions  in  a somewhat  similar 
manner? 

The  second  type  of  homeostatic  regulation  is  through 
the  use  of  feedback  action.  A feedback  regulator  is  one  in 
which  the  accumulation  of  an  end  product  of  the  system 
inhibits  (slows)  the  initial  reaction;  e.g. 


Figure  3 

the  accumulation  of  a hormone  in  the  blood  would  eventually 
slow  up  its  production  by  affecting  the  glands  that  produce 

In  more  complex  systems,  it  is  also  possible  that  feed- 
back action  may  have  a stimulating  effect  (positive  effect) 
e.g.  an  increase  in  hormone  A production  by  Gland  I may 
influence  Gland  II  to  produce  more  of  hormone  B. 
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hypothalmus.  This  structure  receives  the  messages  and  takes 
action  to  oppose  the  change  in  the  external  temperature. 
Homeotherms  (for  example,  human  beings)  have  ways  of  pro- 
ducing the  losing  heat. 

The  only  way  metabolism  processes  can  be  increased  as 
the  external  temperature  falls  is  by  increased  muscle 
activity.  Involuntary  muscle  activity  caused  by  a drop  in 
temperature  is  called  shivering.  If  shivering  does  not 
produce  heat  fast  enough  to  offset  the  loss,  the  only 
recourse  left  is  to  produce  heat  even  faster  by  rigorous 
voluntary  muscle  contraction. 

The  organism  can  lose  heat  by  radiation,  conduction, 
and  convection.  A warm  object  loses  heat  to  any  other 
object  that  is  at  a lower  temperature  (radiation) . Since 
the  temperature  of  the  human  body  is  normally  higher  than 
the  surrounding  air,  heat  can  be  readily  lost  in  this 
manner.  For  heat  loss  by  conduction,  contact  is  required. 
Usually  it  is  contact  of  cold  air  with  the  skin  or  immersion 
in  cold  water,  etc.  This  commonly  applies  also  to  the  human 
situation.  Heat  is  lost  by  convection  by  the  movement  of 
air  (or  water)  over  the  surface  of  the  body.  In  other 
words,  the  air  in  contact  with  the  skin  is  heated  by  con- 
duction, and  then  the  warmed  air  moves  away  and  cool  air 
takes  its  place.  It  is  clear  then  that  the  faster  the  air 
movement  (as  when  one  stands  before  a fan)  the  greater  the 


Many  homeotherms , including  man,  can  cool  the  body 
further  by  sweating.  Above  32°C,  perspiration  becomes  a 
prime  factor  in  the  regulation  of  heat  loss. 

It  should  be  noted  that  it  is  not  the  rate  of  sweating 
that  determines  heat  loss,  but  rather  the  rate  of  evapora- 
tion of  the  sweat.  That  is  why  we  are  more  comfortable  in 
hot  weather  when  the  humidity  is  low.  The  lower  the  humid- 
ity the  faster  is  the  rate  of  evaporation  and  the  greater 

The  mechanisms  available  to  homeotherms  for  regulation 
of  heat  conservation  or  heat  loss  are  so  effective  and  so 
sensitive  that  the  body  temperature  is  maintained  close  to 
37“C  in  a broad  range  of  external  temperatures  ranging  from 
subzero  to  over  45 °C.  But  occasionally  something  goes  wrong 
and  the  body  temperature  rises  to  produce  what  is  termed  as 
fever.  Apparently  there  is  a resetting  of  the  body's  ther- 
mostat to  a higher  level.  A homeotherm  with  fever  can  still 
control  his  internal  temperature  as  the  external  temperature 
changes,  but  the  resulting  body  temperature  is  rarely  higher 
than  normal. 

Let  us  look  at  another  example  of  homeostatic  regula- 
tion. The  term  hormone  has  been  defined  as  a substance 
produced  by  a ductless  or  endocrine  gland  (such  as  the 
thyroid  or  pituitary)  and  carried  by  the  blood  stream  to 
some  other  part  of  the  body.  The  thyroid  gland  lies  in  the 
front  part  of  the  neck  and  secretes  a substance  referred  to 
as  thyroxin.  This  is  a very  potent  substance  that  regulates 


the  rate  of  metabolism  by  influencing  various  processes.  If 
there  is  too  much  thyroxin  secreted,  the  individual  is  over- 
active,  nervous,  hot,  and  restless.  When  there  is  too 
little  thyroxin,  he  becomes  lethargic,  passive,  cold  and 
sleepy.  What  controls  the  rate  of  hormone  production? 

The  anterior  lobe  of  the  pituitary  secretes  a hormone 


called  the  thyroid  stimulating  hormone  IT.S.H.).  As  its 
name  implies,  the  T.S.H.  stimulates  the  thyroid  gland  to 
produce  thyroxin.  The  thyroxin,  as  it  accumulates,  inhibits 
(slows  down)  further  production  of  T.S.H.  As  thyroxin  is 
used  up  by  the  body,  inhibition  of  the  pituitary  is  reduced 
and  T.S.H.  increases  once  again.  Under  normal  circum- 
stances, a dynamic  equilibrium  results.  However,  thyroxin 
is  found  only  if  iodine  is  available,  consequently,  when 
iodine  is  lacking,  thyroxin  cannot  be  produced  and  T.S.H. 
production  is  not  inhibited.  A goiter  (swelling  of  the 
thyroid  gland  may  result) . This  condition,  called  simple 
goiter,  may  be  corrected  or  at  least  controlled,  by 
increasing  the  amount  of  iodine  in  the  diet.  Production  of 
thyroxin  will  then  allow  the  feedback  regulation  to  function 


Many  of  the  activities  of  living  organisms  require  the 
interaction  of  numerous  homeostatic  mechanisms.  A classic 
example  is  the  menstrual  cycle.  Here  the  relationship 
between  the  pituitary  gland,  located  at  the  base  of  the 
brain,  and  the  ovary  is  under  feedback  regulation.  A number 
of  different  hormones  are  involved.  The 


pituitary  gland 


produces  a hormone  called  the  follicle-stimulating  hormone 
(F.S.H. ) which  regulate  the  growth  and  development  or  the 
Graafian  follicles  in  the  ovary.  As  the  follicle  grows,  it 
produces  a hormone  of  its  own — estrogen.  Estrogen  has  many 
effects  on  the  body  (e.g.,  the  expression  of  secondary  sex 
characteristics) , but  the  activity  that  we  are  concerned 
with  here  is  the  action  that  estrogen  has  on  the  production 
of  F.S.H.  As  estrogen  accumulates,  the  F.S.H.  production 
decreases . 

Until  this  point,  the  action  of  F.S.H.  and  estrogen  has 
been  parallel  with  that  of  T.S.H.  and  thyroxin.  But  the 
picture  is  more  complicated.  Estrogen,  besides  inhibiting 
F.S.H.  production,  also  stimulates  the  pituitary  to  produce 
the  luteinizing  hormone  (L.H.).  One  important  effect  of 
L.H.  is  to  bring  about  the  ovulation  or  release  of  the  egg 
from  the  Graafian  follicle.  However,  our  chief  concern  with 
L.H.  is  (1)  an  inhibiting  effect  upon  estrogen  production, 
and  (2)  a stimulating  effect  upon  the  follicle  from  which 
the  egg  was  released.  The  empty  follicle  (the  corpus 
Luteum)  is  stimulated  by  L.H.  to  produce  the  hormone  pro- 
gesterone. Progesterone  accumulates  and  inhibits  further 
production  of  L.H.,  and  stimulates  production  of  F.S.H. 

This  is  a highly  complex  cycle. 

A vital  role  in  homeostatic  regulation  is  played  by  the 
brain.  In  particular,  the  cerebrum  and  cerebellum.  The 
brain  acts  as  a coordinating  mechanism  with  specific  parts 
of  it  functioning  in  certain  homeostatic  relationships.  For 


example,  the  cerebellum  plays  a vital  role  in  the  control  of 
muscular  movement  and  the  hypothalmus  in  temperature  regu- 
lation. A breakdown  in  the  functioning  of  any  part  of  the 
homeostatic  system  will  upset  the  dynamic  balance  of  the 
whole  system. 

The  receptors  which  receive  information  about  the 
external  environment  would  include  the  sense  organs:  eyes, 

ears,  the  organs  of  touch,  taste,  etc.  Clearly,  these  can 
affect  homeostatic  balance.  A classic  case  might  involve  a 
blind-folded  person  trying  to  walk  down  a street.  This 
deprivation  would  affect  the  individual's  balance. 

The  sensory  neurons  are  those  that  carry  impulses  to 
the  brain  and  spinal  cord  from  all  the  internal  parts  of  the 
body.  The  motor  neurons  carry  impulses  to  the  effectors 
(muscles  and  glands)  that  carry  out  the  responses. 

An  interesting  example  of  a homeostatic  relationship 
under  the  influence  of  the  autonomic  nervous  system  is 
illustrated  by  variation  in  the  rate  of  the  heartbeat.  The 
autonomic  nervous  system  is  that  part  of  the  nervous  system 
not  under  the  control  of  the  will.  It  is  composed  of  two 
divisions,  the  sympathetic  and  the  parasympathetic,  which 
exert  contrasting  effects  on  the  heart  rate.  The  overall 
effect  is  coordinated  by  the  heart  rate  center  in  the 
medulla  oblongata  of  the  brain  stem.  The  sympathetic 
nervous  system  secretes  an  adrenalin-like  substance  which 
increases  the  heartbeat  rate  while  the  parasympathetic 


nervous  system  secretes  an  acetycholine-like  substance  which 
depresses  the  rate  of  the  heartbeat. 

The  rate  of  the  heartbeat  results  from  a restrained 
compromise  between  the  two  antagonistic  parts  of  the  nervous 
system,  the  sympathetic  and  the  parasympathetic.  The  heart 
rate  center  sends  out  brake  or  accelerator  signals  in 
response  to  specific  sensory  impulses  which  affect  it. 

Among  the  sensory  messages  transmitted  to  the  heart  rate 
center,  many  originate  in  the  circulatory  system  itself. 
Sensory  nerves  lead  to  the  heart  rate  center  from  the  walls 
of  the  vena  cava  and  the  aorta.  When  these  blood  vessels 
become  stretched  with  large  quantities  of  blood,  their  walls 
stretch  and  this  stimulates  the  sensory  nerves.  If  the 
heart  rate  center  receives  impulses  from  the  vena  cava  (the 
large  veins  coming  into  the  heart  from  the  body) , the  center 
speeds  up  the  heartbeat,  but  if  the  aorta  (the  large  artery 
carrying  blood  to  the  body)  is  filled,  then  the  impulses  to 
the  center  result  in  the  slowing  of  the  heartbeat. 
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